We examined college student reactions to a statewide public smoke-free policy, campus policies and private restrictions through an online survey among 2260 students at a 2-year college and a university and 12 focus groups among smokers. Among survey participants, 34.6% smoked in the past month (35.0% daily, 65.0% non-daily). Correlates of receptivity to public policies included attending the university, not living with smokers and non-smoker status (versus daily and non-daily smoking). Correlates of receptivity to outdoor campus policies included being a university student, unmarried, without children, from homes where parents banned indoor smoking and a non-smoker. Correlates of having home restrictions included not living with smokers, no children, parents banning indoor smoking and non-smoker status. Correlates of having car restrictions included attending the university, not living with smokers, having children, parents banning indoor smoking and non-smoker status. Qualitative findings indicated support for smoke-free policies in public (albeit greater support for those in restaurants versus bars) and on campus. Participants reported concern about smokers' and bar/restaurant owners' rights, while acknowledging several benefits. Overall, 2-year college students and smokers (non-daily and daily) were less supportive of smoke-free policies.
Introduction
Over 18 million students are enrolled in colleges and universities in the United States [1] . During college, many people experiment with or initiate smoking and one-third become addicted [2, 3] . Although pro-tobacco marketing attempts to normalize smoking particularly among young adults [4] , smoke-free policies make smoking less socially acceptable [5] [6] [7] [8] . Unfortunately, 83% of students reported any secondhand smoke (SHS) exposure in the past week, with exposure being most common in restaurants or bars or in personal settings (i.e. homes, cars) (38%) [9] . Thus, it is important to examine college student reactions to smoke-free policies in public places and on campuses as well as the practice of implementing private restrictions.
Firstly, assessing student reactions to public smoke-free policies is important in understanding their attitudes regarding tobacco control. In October 2007, Minnesota implemented a statewide smoking ban, the Freedom to Breathe Act. This law is applied to all public places, including bars, restaurants, private clubs, bowling alleys, hotel lobbies and public transportation. Minnesota was preceded by 22 other states, Washington, DC, and Puerto Rico in passing such a policy. Greater support for smoke-free policies has been associated with being female [10, 11] , higher education and higher income [10] [11] [12] [13] . Among smokers, support for these policies is related to greater intent to quit and lower cigarette consumption [14] . The current investigation examines student reactions to the Minnesota ban.
Secondly, it is critical to understand college student reactions to campus policies. Although restrictive smoking policies on college campuses may discourage smoking onset or facilitate cessation, many colleges and universities are reluctant to establish them for fear of student objections [15] . A 2003 national study [16] indicated that 54% of the colleges banned smoking in all campus buildings and student residences [17] . Most students (88% of never smokers and 58% of smokers) favor smoke-free indoor policies, with less support for outdoor policies (43% of never smokers and 7% of smokers). Interestingly, the vast majority (98% of never smokers and 82% of smokers) indicates that the right to breathe clean air should take priority over the right to smoke [15] . Other research has corroborated these findings [18] . Central to the current study, this study examines reactions to current policies on two campuses that have not established outdoor smoke-free policies but are exploring that possibility, as endorsed by several national organizations, including the American College Health Association.
Third, it is important to understand how college students approach tobacco control and the management of SHS exposure in their personal settings, such as their homes and cars. This is especially relevant given that public smoke-free policies may increase implementation of private restrictions [19] . Having home restrictions is associated with lower reported levels of smoking and less SHS exposure [20] . Furthermore, having restrictions is associated with recent quit attempts [21] , quitting smoking [22] and preventing relapse [23, 24] . Less is known about the impact of having restrictions in vehicles. Thus, research is needed to examine this area.
Rates of non-daily smoking have increased alongside a national decline in daily tobacco consumption [25, 26] . While non-daily smoking has been viewed as an unstable condition between daily smoking and quitting, newer research shows that this pattern of tobacco use may represent a chronic low-level (<10 cigarettes per day) form of consumption [27] [28] [29] . This group represents a wide range of smoking patterns among the general population and particularly among college students [30] . The young adulthood population has been particularly affected [25] . This change may have occurred as a result of a rise in tobacco control policies [25, 28] . Smokers enforcing smoke-free policies at home are much more likely to be light or intermittent smokers [25] . Thus, it is critical to examine how daily versus non-daily smokers respond to smoke-free policies.
Another interesting factor to consider in relation to attitudes regarding tobacco control policies is type of post-secondary education pursued. Two-year college and university students differ in their sociodemographic characteristics, as well as their smoking behaviors and attitudes. Two-year college students are more likely to be female, older, married and employed [31] . After controlling for sociodemographics, attending a 2-year college predicts smoking [31] . Moreover, 2-year college students have more positive attitudes regarding smoking; specifically, they are more open to relationships with smokers, less concerned about smoking-related health consequences and less supportive of tobacco control policies (e.g. tax increases, restricting tobacco marketing) [32] . Thus, these differences in attitudes toward smoke-free policies among technical college students and university students may be critical in developing effective intervention strategies for the two settings.
Given the aforementioned literature, the purpose of this study was to examine college student attitudes regarding public and campus smoke-free policies, implementation of private policies and specific factors related to reactions to smoke-free policies among students at a 2-year college and a 4-year university.
Materials and methods
Our mixed-methods approach utilized a quantitative survey and focus groups to examine college student College student attitudes on smoking bans reactions to public, campus and private smoke-free policies. This research was approved by the University of Minnesota Institutional Review Board (IRB# 0712S22941).
Survey research
In October 2008, a random sample of 5500 undergraduate students at a 4-year university (yielded from a random number generator and the list of student e-mails) and all 3334 young adults at a technical college were invited to complete an online survey. Students received up to three e-mails containing a link to the consent form with the option of declining participation. Students who consented were directed to the survey. As an incentive for participation, participants were entered into a drawing for cash prizes of $2500, $250 and $100 at each school.
Of those invited to participate, 2700 (30.6%) completed the survey (technical college: 30.1%, N = 1004; university: 30.8%, N = 1696). This response rate approximates response rates previously found using an online administration among college students [33, 34] . Moreover, Internet surveys yield similar statistics regarding health behaviors compared with mail and phone surveys despite yielding lower response rates [35] . The present study focused on students aged 18-25 years; thus, 2260 (748 technical colleges and 1512 university students) are included in these analyses. Although we cannot assume that our sample is representative of the student populations present within the college settings, preliminary analyses indicated that gender, age and ethnic representations were not significantly different from the overall student body populations.
Measures
Demographic characteristics. Demographic characteristics assessed included age, gender, ethnicity and parental educational attainment.
Social factors. We assessed marital status, place of residence (i.e. whether living with parents or elsewhere) and other smokers living in the home, children living in the home, parental home smoking rules and whether parents smoked.
Smoking behaviors. Participants were asked, 'In the past 30 days, on how many days did you smoke a cigarette (even a puff)?' and 'On the days that you smoke, how many cigarettes do you smoke on average?' These questions have been used in previous research and have been shown to be reliable and valid with similar populations [36, 37] . Students reporting smoking >1 day in the past 30 days were considered current smokers. For the multivariate analyses, smokers were further categorized into non-daily smokers (i.e. smoked between 1 and 29 days in the past 30 days) and daily smokers (i.e. smoked every day of the past 30 days) [38] [39] [40] . Among smokers, we assessed readiness to quit smoking in the next 30 days.
Attitudes regarding public smoke-free policies. Participants were asked, 'Because of the public smoking ban on smoking in restaurants and bars, do you go out more, less or does it make no difference?' (1 = 'less', 2 = 'no difference', 3 = 'more') [41] . We asked, 'How important is it to you to have a smoke-free environment inside bars, lounges, clubs and restaurants?' using a four-point Likerttype scale (1 = 'not at all important' to 4 = 'very important') [42] . We also asked, 'How do you feel about the law prohibiting smoking in all public buildings and restaurants?' and 'How do you feel about smoking being prohibited in Minnesota bars?' using a four-point Likert-type scale (1 = 'disapprove strongly' to 4 = 'approve strongly') [42] . Exploratory factor analysis identified a common underlying factor among these items. Thus, the responses to these four questions were added to develop an overall score indicating level of receptivity to public smoke-free policies and demonstrated internal consistency (Cronbach's alpha = 0.86).
Attitudes about campus smoking policies. Participants were asked, 'What effect, if any, do you think a policy making this campus completely smoke-free would have on: student quality of life, student learning and student enrollment?' using a five-point Likert-type scale (1 = 'extremely negative' to 5 = 'extremely positive') [43] . Exploratory factor analysis identified a common underlying factor among these items. Thus, the responses to C. J. Berg et al.
these three questions were added to develop an overall score indicating level of receptivity to campus smoke-free policies and demonstrated internal consistency (Cronbach's alpha = 0.86).
Private smoking policies. Participants were asked, 'Which of the following best describes the rules about smoking in your home?: (i) no one is allowed to smoke anywhere, (ii) smoking is allowed in some places or at some times, or (iii) smoking is permitted anywhere; there are no rules' [44] . This question was adapted to examine rules in cars; participants were asked which statement best describes the rules about smoking in their cars with the same response options as well as an option stating 'I do not own a car'. These variables were dichotomized as complete restrictions versus other (partial or no restrictions).
Data analysis
Bivariate analyses were conducted examining differences between schools, genders and smoking status. Ordinary least squares regression was used to examine correlates of receptivity to public and campus policies, and binary logistic regression was used to determine correlates of implementation of private restrictions. Variables with a statistically significant bivariate relation to the outcomes of interest at P < 0.05 were entered into the models; using backwards stepwise entry, factors significantly contributing to the models at a = 0.05 were allowed to remain in the model. PASW 17.0 (IBM, Chicago, IL, USA) was used for all analyses.
Focus group research
In Spring 2009, we conducted 12 in-person focus groups with 73 college student smokers (i.e. any smoking in the past 30 days) aged 18-25 years recruited from the online survey. Focus group participants were recruited from those who completed the online survey the prior semester and indicated that they had smoked in the past 30 days. For each group, approximately 30 participants were invited to participate via telephone and e-mail. As an incentive, participants received $50. Participants were recruited into 1 of 12 groups (ranging from 6 to 12 participants per group), each being homogenous in gender (male and female) and school (2-year college, university; i.e. three groups per stratum).
Prior to beginning the focus groups, participants read and signed an informed consent and completed a brief questionnaire assessing demographics and smoking behavior using questions similar to those described above.
A trained focus group moderator (the lead author) facilitated group discussion on (i) attitudes about the statewide smoking ban, (ii) reactions to current campus policies and the potential implementation of outdoor smoke-free policies and (iii) the implementation of restrictions in private spaces (within the home or car). Each session lasted 90 min. All sessions were audiotaped, transcribed and observed by a research assistant.
Data analysis
Qualitative data were analyzed according to the principles outlined in Morgan and Krueger [45] . NVivo 7.0 (QSR International, Cambridge, MA, USA) was used for text coding and to facilitate the organization, retrieval and systematic comparison of data. Transcripts were independently reviewed by the first author and two master of public health graduate students to generate preliminary codes. They then refined the definition of primary (i.e. major topics explored) and secondary codes (i.e. recurrent themes within these topics) and independently coded each transcript. The independently coded transcripts were compared, and consensus for coding was reached. Quantitative data from the focus group surveys were analyzed using PASW 17.0 (IBM). Table I provides survey participant characteristics as well as bivariate analyses comparing 2-year college and university students and males and females. Results of individual questions regarding receptivity to public and campus policies and implementation of private restrictions are presented in Fig. 1 .
Results

Survey research
College student attitudes on smoking bans
We examined correlations among our outcomes of interest, which are as follows: receptivity to public policies and to campus policies: r = 0.58, P < 0.001; receptivity to public policies and implementing home smoking restrictions: r = 0.31, P < 0.001; receptivity to public policies and implementing car smoking restrictions: r = 0.46, P < 0.001; receptivity to campus policies and implementing home smoking restrictions: r = 0.19, P < 0.001; receptivity to campus policies and implementing car smoking restrictions: r = 0.42, P < 0.001 and implementing home smoking restrictions and car smoking restrictions: r = 0.27, P < 0.001.
Attitudes regarding policies differed by gender, type of school and smoking status (see Table I ). Females, in comparison to males, were more receptive to public and campus policies and were more likely to have restrictions in their homes. Two-year college students were less receptive to public and campus policies and were less likely to have restrictions in their cars. Smokers, in comparison to non-smokers, were less receptive to public and campus policies and less likely to have restrictions in their homes or cars.
Multivariate analyses
Correlates of receptivity to public smoke-free policies. Correlates of receptivity to public smoke-free policies included being older, being female, attending a university, being from an ethnic minority background, not living with smokers and being a non-smoker versus a non-daily smoker or a daily smoker (Table II) .
Correlates of receptivity to campus smoke-free policies. In the multivariate model predicting receptivity to campus smoke-free policies (Table II) , correlates included older age, being female, attending a university, not being married or living with a partner, not having children in the home, parents banning smoking in their home and being C. J. Berg et al.
a non-smoker versus a non-daily smoker or a daily smoker.
Correlates of smoke-free policies in the home and car. In the multivariate model predicting having complete home smoking restrictions (Table II) , correlates included being older, being female, being non-Hispanic White, not living with other smokers, having children in the home, parents banning smoking in the home and being a non-smoker versus being a non-daily smoker or a daily smoker. Independent correlates of having complete car smoking restrictions included attending a university, not living with other smokers, having children in the home, parents banning smoking in the home and being a non-smoker versus a non-daily smoker or a daily smoker. Table III provides the demographics and smokingrelated characteristics of research participants by gender and type of school attended. Table IV highlights the themes that emerged in the discussion.
Focus group research
Public smoke-free policies
Among this sample of college student smokers, there was a high level of support for the public policy. Participants reported support for the ban Fig. 1 . Percent of students reporting reactions to public policies, campus policies and private policies.
College student attitudes on smoking bans for several reasons, including that the policy (i) reduced their smoking levels, (ii) protected people from SHS exposure; (iii) demonstrated respect for the rights of others, (iv) promoted freedom from smoke and smell, (v) was quickly acclimated to by the general public and bar and restaurant owners and (vi) allowed bars and restaurant owners who favored smoke-free policies to implement them without risk of substantially losing business.
Participants indicated concern about the rights of smokers and bar and restaurant owners, particularly the economic impact that the policy may have on these businesses. They also reported more support for the ban in restaurants versus the ban in bars.
Campus smoking policies
At the 2-year college, campus policies included an indoor smoking ban and smoking being allowed only in designated areas outdoors. At the university, campus policies included indoor smoke-free policies and smoking at least 20 feet from all building entrances. Reported benefits of these policies included that it (i) helped to reduce smoking, (ii) protected non-smokers and (iii) improved the cleanliness of the campus. Concerns included the burden these policies imposed on smokers and difficulty enforcing these rules. Participants were largely receptive to implementing an outdoor smoke-free policy but reported concern about its impact on smokers living on campus and its impact on enrollment.
Smoking in private spaces
In regard to home smoking restrictions, the majority of participants had complete restrictions and the majority of the remaining participants had at least partial restrictions (see Table III ). In regard to restrictions in cars, half of the focus group participants had complete restrictions. The major motivators for implementing smoke-free policies included protecting others from SHS exposure and maintaining a clean smell-free space. Many participants commented on whether their parents had smoking restrictions, with mixed results regarding how they impacted their own implementation of restrictions.
Discussion
The current study describes college student reactions to smoke-free public policies and campus policies and implementation of private smoking restrictions. College students largely support smoke-free policies in public, on campus and in private spaces. As has been documented in prior research, those who were older [11, 13, [46] [47] [48] [49] , female [10, 11, 50] and nonsmokers [10, 11, 50] were more receptive to smokefree policies in all three domains. Our findings indicated that non-smokers were more receptive to smoke-free policies and more likely to implement personal restrictions (in homes and cars) than non-daily smokers and that non-daily smokers were more receptive to smoke-free policies and more likely to implement personal restrictions than daily smokers. Thus, current findings confirm and extend research documenting that non-smokers have more positive attitudes about smoke-free policies [10, 11, 50] and that smokers who enforce smoke-free policies at home have nearly three times the odds of being a light or intermittent user rather than a daily smoker [25] .
In addition, compared with 2-year college students, university students were consistently more receptive to smoke-free policies and were more College student attitudes on smoking bans Going out is more enjoyable. Especially in restaurants, I often wonder if smokers even realizes how annoying it is when you're trying to eat and smoke is all around you. It's really uncomfortable, and I didn't like it. Now it's much more enjoyable. Quick acclimation to law A lot of places are just adjusting. Places are making an outdoor smoking areas. You can go out and it's actually warm. People will adjust, and it will be fine again. Benefits bars/restaurants that favor smoke-free policies There were businesses that would not allow smoking because they care about their customers and didn't want them exposed to smoke. But then they would lose business, where the other bars would say, 'Smoke, we don't care.' Now it makes it a more fair because you're not punished for caring about your customers.
Concerns
Concern about economic impact and infringement of rights of bar/ restaurant owners I think it should be the owner's decision if they want to do enforce a smoking ban. I don't like the fact that it's a law now because that's one more thing making us more communistic versus democratic.
Concern about smokers' rights
It shouldn't be inconvenient-it's an inconvenience for us to have to go outside, but it's also an inconvenience for others to have to smell smoke and inhale it. Difference between bars and restaurants in acceptability of ban In family-oriented places, it's perfectly acceptable to ask people not to smoke. But like everyone else said, in the bar scene, don't complain. Reactions to campus policies Positive reactions Reduced smoking level It actually helps me if I want to smoke and I'm in school because I have to walk over there, so I say, 'Never mind, I'll stay here.' Protects non-smokers I don't think they should be allowed to smoke anywhere, so I think it's nice that they accommodated for those people that do smoke. Cleaner campus You walk around and see the butts everywhere. People just get lazy, and you'll see a pile of butts sitting next to the ashtray. They can't even put them in the ashtrays. It's just a nuisance; it just takes away from the look of the campus.
Concerns
Concern about burden of policies on smokers
Once in a while it kind of gets annoying not being able to go out the door and smoke where my friends are, but then I guess some times it's a good thing.
Concern about enforcement of policies
The rules could be enforced better, but they're fair. They probably just need to post someone outside of the library, post someone outside a couple of the doors. Private smoke-free policies Major motivators Protecting others from SHS exposure It's not healthy to inhale it, for non-smokers and smokers. A lot of times, you're rebreathing in the smoke that you just let out, and you're in a confined area. Maintaining a clean, smell-free space Old cigarette smoke in somebody's house is just so gross. Your clothes and everything just smell like an ash tray and that's really gross. Impact of parental rules My mom used to smoke, and we used to have to clean the walls. It was disgusting. I don't ever smoke inside because of that. My mom smokes in the house and didn't care where I smoked. It would really help if your parents taught you not to smoke and actually got mad when they found out.
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likely to have smoking bans in their cars. Although this greater receptivity among university students in comparison to 2-year college students has not been previously documented, higher rates of smoking have been found among 2-year college students [31] . Furthermore, it is important to note that parental education level did not contribute significantly to the models. We examined whether forcing parental education into the models would have changed the results; however, doing so did not yield different results. Thus, the differences in student body populations are not solely attributable to socioeconomic status. Other factors were related to receptivity to public policies; specifically, being married or living with partner, having other smokers in the home, having children in the home and having parents that allowed smoking in the home were associated with more negative attitudes regarding the policies. These findings have not been previously documented; in fact, it seems counterintuitive that those with children in the home would be less receptive. However, it is reasonable that parents allowing smoking in the home may be associated with more negative attitudes regarding smoke-free policies. Interestingly, students were concerned about the impact of the public policy on rights of non-smokers, smokers and bar/restaurant owners. The vast majority recognized the impact of the policies on reducing SHS exposure. Smokers generally approved of the ban because of its impact on reducing smoking; they also continued to go to bars and restaurants despite the new policies. Prior research has documented that businesses, in fact, are not negatively impacted by such bans [51, 52] . Thus, despite concern about the impact of these policies on smokers and other stakeholders, these groups reap some benefit or at least are not significantly harmed by them.
Similar to the reactions to the public ban, participants acknowledged that more restrictive campus policies increase burden on smokers but may ultimately benefit smokers by helping them quit or reduce their smoking. Moreover, participants were also supportive of outdoor smoke-free campus policies. They reported concern about the appearance of their campuses and believed that more smoking restrictions would result in improved campus cleanliness. Despite the challenges faced by campuses to implement tobacco control initiatives [53] , receptivity to and compliance with campus policies can be increased by having activities on campus facilitated through campus coalitions [54] , increasing enforcement, establishing consequences for noncompliance, improving signage and distributing reminder cards [55] . In addition, receptivity to campus policies was related to being single, not having children and parents not allowing smoking in their home; these relationships have not been previously documented. One explanation is that prior experience with one's family having home smoking restrictions and concern about children being exposed to SHS may make an individual more open to having increased smoking restrictions. In addition, single people may have had more exposure to smoke-free policies in bars that have prepared them to acclimate to campus smoking restrictions. These findings require further examination.
Having home and car smoking restrictions was associated with not having other smokers in the home and having children in the home, which has been previously documented [56] . In addition, coming from homes where parents banned indoor smoking was related to implementing restrictions. Interestingly, parental smoking status was not associated with having private restrictions. Thus, as has been shown previously [57] , parental attitudes about smoking may be more important than their smoking behavior. In the focus group discussions, several students reported that they had home smoking restrictions because their parents had restrictions, while others reported having smoking restrictions because they disliked the smell of smoke in the homes where they grew up.
The present study has implications for research and practice. Firstly, the differences found between these student groups may reflect the variability that exists among young adults more broadly. For example, smoking rates for individuals in this age group are highest among young adults who did not finish high school (46%), followed by those who do not attend college (42%), those who attend 2-year colleges (34%) and those who attend 4-year College student attitudes on smoking bans colleges (29%) [58] . Future research is encouraged to target other segments of young adults, such as those not enrolled in college (e.g. those in the workforce or military). In addition, understanding attitudes about smoke-free policies among these groups as well as other psychosocial variables that contribute to different attitudes is critical for developing effective policies for campuses and promoting the implementation of private restrictions.
Study limitations
This study has some limitations. Firstly, it included two colleges in the Mid-west, with participants being primarily female and White/Caucasian. Although these characteristics reflect the demographics of the colleges from which the sample was selected, they may not reflect the demographics of all American colleges nor young adults more generally, limiting generalizability. In particular, the fact that these young adults are pursuing college educations might reflect a higher socioeconomic background than direct-to-work young adults; thus, the high rates of support for smoke-free policies might be reflective of the sample's higher socioeconomic background [44, 59, 60] . Also, because information from non-respondents was not assessed, we cannot infer how representative our sample is of the larger student populations. The same can be said of the focus group participants. In addition, we did not assess details regarding the nature of the home dwelling for these college students (i.e. dormitory, apartment, with parents). Thus, the extent to which their home smoking restrictions were volitional was not assessed. For example, the university students who lived in the dormitories were unable to smoke in their homes because of campus policies rather than because they elected to have restrictions. However, additional analyses of only students that lived in off-campus housing on their own (i.e. not with their parents) indicated similar findings, with 579 (55.8%) of 4-year university students and 317 (47.5%) of 2-year college students having complete home smoking restrictions. Furthermore, smoking status was assessed using self-report (i.e. no biochemical verification). However, there is no reason to assume differential rates of biased reporting. Lastly, the cross-sectional nature of the data does not allow us to determine causality.
Conclusions
Technical college students, compared with university students, report less receptivity toward smokefree policies in public and on campus and less commonly implement private restrictions. Moreover, non-smokers have more positive attitudes about smoke-free policies than non-daily smokers, and likewise, non-daily smokers are more receptive to smoke-free policies than daily smokers. Therefore, tobacco control initiatives should attend to different psychosocial and smoking-related factors that influence attitudes toward smoke-free policies and implementation of private smoking restrictions among 2-year college and university students. Future research should identify other factors that might influence attitudes among these populations and test intervention strategies among these college settings in order to inform smoke-free policies affecting college students.
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